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OUTPUT VOLTAGE DETECTION CIRCUIT
FOR TRAFFIC SIGNAL CONTROLLER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an output Voltage detec-
tion circuit for a traffic signal controller, and 1n partlcular to
an 1mproved output Voltage detection circuit for a traflic
signal controller which 1s capable of reducing a character-
1stic variation based on an operational temperature variation,
implementing a hybrid integration device, enabling a com-
pact product, and adjusting a detection reference point by a
software-based method.

2. Description of the Conventional Art

In the traffic signal controller, there 1s provided a function
that the state of a traffic light ON/OFF signal (lamp on/off
signal) is detected in real time for evaluating whether a
signal control 1s normally performed.

The method for detecting whether a signal control 1s
normally performed is classified 1into two methods. Between
the methods, a method 1s directed to detecting whether a
voltage 1s normally supplied to a traffic light ON/OFF cable
which outputs an ON signal, and the other method 1s

directed to detecting whether a voltage 1s not supplied to a
tratfic light ON/OFF cable which outputs an OFF signal.

Generally, since checking whether an ON state 1s cor-
rectly generated 1s important, among the above-described
detection methods, the previous method 1s used for the group
of red lights (PR: a pedestrian red light, R: a vehicle red
light, Y: a vehicle yellow light). In addition, since whether
an OFF state 1s correctly generated 1s important, among the
above-described detection methods, the later method 1s used
for the group of green light (PG: a pedestrian green light, G:
a vehicle green light, A: a vehicle left-turn or right-turn light.

In the traffic signal controller, to detect whether a voltage
1s normally 1nputted into the traffic signal controller is
important. In the normal state, a traffic signal control is
continuously performed. In the abnormal state, a traffic
signal control 1s stopped because a traffic accident may
occur, and an on-and-off operation 1s performed.

As shown 1n FIG. 1, the conventional output voltage
detection circuit for a trafhic signal controller includes a
detection voltage dividing unit 11 for dividing a detection
input voltage VI having an alternating current component,
which 1s applied to a traffic signal system, into voltages
having a predetermined level, a photo-coupler 12 for receiv-
ing an output voltage from the detection voltage dividing
unit 11, and a signal converter 13 for outputting a low level
voltage when a voltage 1s periodically mputted through the
photo-coupler 12 and outputting a high level voltage when
a voltage 1s periodically not nputted.

Here, the detection voltage dividing unit 11 includes a
resistor R11 which 1s connected 1in series with the input
terminal, and a diode D11 and a resistor R12 which are
connected 1n parallel with the resistor R11 and the input
terminal.

The photo-coupler 12 includes a light emitting diode LED
connected 1n parallel with the detection voltage dividing unit
11 and the resistor R12, and a photo-transistor PIR which 1s
turned on and off 1n accordance with a detection of the light
emitting diode LED.

In addition, the signal converter 13 includes a resistor R13
connected between a power terminal voltage VCC and a
photo-transistor PTR of the photo-coupler 12, a resistor R14
and a condenser Cl1 connected 1n series between the
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2

collector of he photo-transistor PTR of the photo-coupler 12
and a ground, a diode D12 connected 1n parallel with the
resistor R14, and an output buffer BUF11 commonly con-
nected with the resistor R14 and the condenser C11 for

outputting an output detection voltage VO.

The operation of the conventional output voltage detec-
fion circuit for a traffic signal controller will now be
explained with reference to the accompanying drawings.

First, when a power 1s supplied to a traffic signal ON/OFF
cable for turning on/ofl the tratfic signals, the detection 1input
voltage VI having an alternating current component which 1s

fed-back from the tratfic signal ON/OFF cable 1s divided
into voltages having a predetermined level by the resistors

R11 and R12 and the thusly divided voltages are supplied to
the photo-coupler 12.

Here, when the detection input voltage VI 1s normally
inputted, the level thereof i1s ranged from 120 volts to 220
volts. The light emitting diode LED and the photo-transistor
PTR of the photo-coupler 12 are repeatedly turned on/off at
a period corresponding to the power frequency.

Namely, when the detection mnput voltage VI is mputted,
the photo-transistor PTR of the photo-coupler 12 is turned
on, and the power terminal voltage VCC 1s applied to the
oround terminal through the photo-transistor PTR. A wave-
form as shown m FIG. 2B 1s outputted 1n the interval T1
from the collector of the photo transistor PTR. When the
detection 1nput voltage VI is not apphed s1nce the photo-
transistor PTR of the photo- Coupler 12 1s turned off, and the
power terminal voltage VCC 1s charged by a time constant
(T=R14xC11) into the condenser C11 through the resistor
R14, the collector of the photo-transistor PTR outputs a high
level voltage 1n the interval T2 as shown 1n FIG. 2B.

At this time, at the moment when the photo-transistor
PTR 1s turned on, since the voltage 1s quickly discharged
from the diode D12 and the photo-transistor PITR of the
signal converter 13 to a ground, while the power 1s supplied
to the traffic signal on/off cable, namely, while the detection
mput voltage VI 1s inputted, the output buffer BUF11
outputs a low level detection output voltage VO 1n the
interval T1 as shown 1n FIG. 2.

On the contrary, when a detection mput voltage VI is not

inputted, a high level detection output voltage VO as shown
in FIG. 2C 1s outputted 1n the interval T2.

The detection output voltage VO outputted from the
output buffer BUF11 of the signal converter 13 1s applied to
the system controller (not shown). The system controller
(not shown) judges whether a voltage input/output is nor-
mally performed with respect to the traffic signal.

Generally, the operational temperature of the traffic signal
system 1s set at —=34° C.~+74° C. The voltage feeding-back
system 1s configured such that an input voltage 1s not

detected below AC 15 volts, and the input voltage 1s detected
above AC 25 volts.

In addition, the trafiic signal controller 1s configured such
that 48 tratfic lights are driven. Therefore, the traffic signal
controller outputs 48 has an output circuit of 48 signals.
Therefore, 1n the output voltage feeding-back circuit, the
routines are performed 48 time.

However, 1n the conventional output voltage detection
circuit for a traffic signal controller, the photo-coupler 12 1s
installed as an important element in the circuit. Since the
turning-on current of the photo-coupler 12 1s varied, the start
point of the detection voltage 1s disadvantageously varied. In
addition, 1t 1s difficult to configure the apparatus which 1s
capable of satistying the voltage detection characteristic
within a range of the operational temperature of the appa-
ratus.
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Furthermore, since 1t 1s difficult to manufacture a hybrid
IC consisting of the photo-transistor PTR and the light
emitting device (LED), it is impossible to manufacture a
compact product.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s an object of the present invention to
provide an output voltage detection circuit for a traffic signal
controller which overcomes the aforementioned problem
encountered 1n the conventional art.

It 1s another object of the present invention to provide an
improved output voltage detection circuit for a traffic signal
controller which 1s capable of minimizing an operational
characteristic variation with respect to the operational tem-
perature variation and enabling a compact product.

To achieve the above objects, there 1s provided an output
voltage detection circuit for a traffic signal controller which
includes a detection voltage dividing unmit for dividing a
detection mput voltage having an alternating current com-
ponent applied to a traffic signal system 1nto voltages having,
a predetermined level, a latch unit for latching a voltage
from the detection voltage dividing unit and generating a
detection output voltage, a zero crossing detection signal
generation unit for detecting a zero crossing timing from an
alternating current voltage power and generating a zero
crossing detection signal, a memory unit for storing a delay
algorithm therein, and a central processing unit (CPU) for
reading a delay algorithm the zero crossing detection signal
from the memory unit, performing a delay programming,
and applying a latch clock signal to the latch unit as much
as a programmed delay constant.

Additional advantages, objects and features of the mnven-
tion will become more apparent from the description which
follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of 1llus-
fration only, and thus are not limitative of the present
imvention, and wherein:

FIG. 1 1s a circuit diagram illustrating a conventional
output voltage detection circuit for a tratfic signal controller;

FIGS. 2A through 2C are waveform diagrams of signals
in the circuit of FIG. 1;

FIG. 3 1s a circuit diagram 1illustrating an output voltage
detection circuit for a traffic signal controller according to
the present invention; and

FIGS. 4A through 4E are waveform diagrams of signals
in the circuit of FIG. 3.

DETAILED DESCRIPTION OF THE
INVENTION

As shown 1n FIG. 3, the output voltage detection circuit
for a tratfic signal controller according to the present 1nven-
tion 1ncludes a detection voltage dividing unit 31 for divid-
ing a detection input voltage VI having an alternating current
component which 1s applied to a traffic signal system into
voltage having a predetermined level, a latch unit 32 for
latching a voltage from the detection voltage dividing unit
31 and outputting the same as a detection output voltage VO,
a zero crossing detection signal generation unit 34 for
detecting a zero crossing timing from the alternating current
voltage AC and generating a zero crossing detection signal
Z.C, a memory unit 35 for storing a delay algorithm therein,
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and a central processing unit 33 for reading a delay algo-
rithm from the memory unit 35, performing a delay
program, delaying the same for as much as the programmed
delay constant DK, and outputting a latch clock signal LCK
to the latch unit 32.

Here, the detection voltage dividing unit 31 includes a
resistor R31 connected between an 1nput terminal receiving
a detection 1nput voltage VI and an mput terminal D of the
latch unit 32, a resistor R32 connected between another
input terminal receiving the detection mput voltage VI and
the mput terminal D of the latch unit 32, and a condenser
(C31 connected 1n parallel with the resistor R32.

As the latch unit 32, a D-type flip-flop 32-1 15 used in the
present 1nvention.

In addition, the central processing unit 33 includes a delay
processing unit 33-3 for recerving a zero-crossing detection
signal ZC from the zero crossing detection signal generation
unit 34, delaying the same for a predetermined time by the
delay constant DK programmed based on the delay algo-
rithm read from the memory unit 35, and outputting a latch
clock signal L.CK to the clock signal input terminal CK of

the D-type flip-flop 32-1 of the latch unit 32.

The operation of the output voltage detection circuit for a
traffic signal controller according to the present mmvention
will now be explained with reference to the accompanying
drawings.

First, when supplying a power to the traffic light ON/OFF
cable for turning on the traffic light, the detection input
voltage VI having an alternating current component, as
shown 1n FIG. 4D, from the traffic light ON/OFF cable 1is
divided into voltages having a predetermined level by the
resistors R31 and R32 and 1s charged mto the condenser
C31. The thusly charged voltage 1s applied to the input
terminal D of the D-type tlip-flop 32-1 of the latch unit 32.
Here, the level of the voltage applied to the input terminal
D 1s a TTL level of about 5 volts.

The resistance values of the resistors R31 and R32 are
computed and set such that the D-type flip-flop 32-1 recog-
nizes the voltage value at the input terminal D as a high level
value when the detection mput voltage VI reaches a detec-
tion reference value, namely, a start voltage at which the
presence of the voltage 1s recognized.

The D-type tlip-tlop 32-1 1s a device which 1s capable of
maintaining the level of the mnput terminal D from a rising
edge 1nput timing of the latch clock signal LCK to a rising
edge mput timing of the next latch clock signal LCK.
Namely, the voltage supplied to the mput terminal D 1is
latched m synchronization with the rising edge of the latch
clock signal LCK, as shown 1n FIG. 4C, supplied from the
central processing unit 33.

Therefore, 1 the D-type flip-flop 32-1, the detection
output voltage VO 1s outputted in accordance with a con-
dition that whether a detection input voltage VI 1s inputted

from the output terminal /Q in synchronization with the latch
clock signal LCK.

As shown m FIG. 4A, an alternating current voltage 1
applied to the zero crossing detection signal generation unit
34, the zero crossing detection signal generation unit 34
detects a zero crossing timing and generates a zero crossing
detection signal ZC as shown i1n FIG. 4B. When the zero
crossing detection signal ZC 1s applied to the central pro-
cessing apparatus 33, the delay processing unit 33-1 of the
central processing unit 33 reads a delay algorithm from the
memory unit 35, performs the delay program, generates a
latch clock signal LCK, as shown in FIG. 4C, which 1is

obtained by delaying the zero crossing detection signal ZC
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as much as the programmed delay constant DK, and outputs
the thusly generated latch clock signal LCK to the clock
signal mput terminal CK of the D-type flip-tlop 32-1.

In the D-type flip-tlop 32-1 of the latch unit 32, a detection
output voltage VO, as shown 1n FIG. 4E, 1s outputted from
the output terminal 1n synchronization with the latch clock

signal LCK.

Therefore, 1t 1s possible to adjust the latch timing of the
D-type flip-flop 32-1 by using the programmed delay con-
stant DK. Therefore, even though the detection input voltage
VI 1s an alternating current voltage which 1s varied 1n
accordance with a time lapse, 1t 1s possible to latch at the
peak point of the alternating current voltage 1n accordance
with a latching timing and to latch at a point near the peak
point, so that 1t 1s possible to vary a predetermined detection
reference value.

As described above, since the latch clock signal LCK
delayed by using the latch device and the delay constant DK
programmed by the delay algorithm 1s used as a clock signal
for the D-type flip-flop 32-1 of the latch unit 32, 1t 1s possible
to accurately adjust a detecting timing. In addition, 1t 1s
possible to easily implement a voltage feeding-back circuit
within an operational temperature range (generally, —34°
C.~+74° C.) of a traffic signal system by minimizing the
variation of a characteristic with respect to the operational
temperature variation. Namely, when an input voltage is
below AC 15 volts, the voltage 1s not detected, and when the
input voltage 1s above AC 25 volts, the voltage 1s detected.
Furthermore, 1t 1s possible to implement all devices as a
hybrid integration device, and 1t 1s possible to manufacture
a compact product.

Although the preferred embodiments of the present inven-
fion have been disclosed for 1illustrative purposes, those
skilled 1n the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the mnvention as recited in the
accompanying claims.
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What 1s claimed 1s:

1. An output voltage detection circuit for a traffic signal

controller, comprising:

a detection voltage dividing unit for dividing a detection
input voltage having an alternating current component
applied to a traffic signal system into voltages having a
predetermined level;

latch means for latching a voltage from the detection
voltage dividing unit and generating a detection output

voltage;

zero crossing detection signal generation means for
detecting a zero crossing timing from an alternating
current voltage power and generating a zero crossing,
detection signal;

memory means for storing a delay algorithm therein; and

a central processing unit for supplying a latch clock signal
to the latch means wherein the latch clock signal 1s a
delayed version of the zero crossing detection signal,
the delay being a function of the delay algorithm.

2. The circuit of claim 1, wherein said central processing
unit includes a delay processing means wherein the delay
processing means supplies the latch clock signal to the latch
means wherein the latch clock signal 1s the delayed version
of the zero crossing detection signal, the delay being a
function of the delay algorithm.

3. The circuit of claim 1, wherein said latch means uses
the latch clock signal from the central processing unit as a
clock signal mput and includes a D-type flip-tlop which is
synchronized by the clock signal input.

4. The circuit of claim 1, wherein said detection voltage
dividing unit includes:

a dividing unit for dividing the detection mput voltage

which 1s applied to the traffic light system; and

a capacitor for charging a divided voltage therein.
5. The circuit of claim 4, wherein said capacitor 1s used for
protecting the output voltage detection circuit from surges.
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